Study of biodegradation products from azo dyes in fungal degradation by capillary electrophoresis/electrospray mass spectrometry.
Biodegradation products from four model sulfonated azo dyes Orange II, Acid Orange 8, Food Yellow 3, and 4-[(4-hydroxyphenyl)azo]-benzenesulfonic acid, sodium salt (4HABA), during fungal degradation were determined by capillary electrophoresis coupled with ion trap mass spectrometry (CE-MS) with electrospray ionization and a coaxial sheath flow interface. The development and optimization of this analytical method including the sheath liquid composition and flow rate, nebulizing gas flow rate, carrier electrolyte, and MS voltage are described herein. Detection of unknown biodegradation products was carried out under negative ion mode with base peak electrophorogram (BPE) or extractive ion electrophorogram (EIE) monitoring. A volatile ammonium acetate buffer (10 mM) without organic modifier and a shealth liquid made from 2-propanol and water (80:20, v/v) were suited for the separation and ESI interface. The sulfonated ion was the base peak for model azo dyes and their metabolites containing sulfonic group. Results showed that the tested azo dyes were degraded quickly in the culture of white rot fungus, Pleurotus ostreatus in 3 days with the major biodegradation products being 4-hydroxy-benzenesulfonic acid, 3-methyl-4-hydroxy-benzenesulfonic acid, benzenesulfonic acid, 1,2-naphthoquinone-6-sulfonic acid and 3-methyl-benzenesulfonic acid.